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$R �B I�R$�t stI {BtR��Z{� s }��RYBb�� I���{�B� PB� �Y� *� Z}��sI� >;H� {���s$t
��R��${�$BtR tB� BA%$BZR $t �Y� {Bt��-� BP �Y$R ��R� b��� $8}BR�I Bt �Y� I�R$�t�
yt B�I�� PB� �Y� htsj I���{�B� �B h� b$�Y$t $�R sjjB���I �sI$sj R}s{� AZI��� stI
Ys%� �Y� I�R$��I {Ystt�j {BZt�� $� $R st�${$}s��I �Ys� �Y� R��$} {�BRRTR�{�$Bt
RYBZjI A� s �$�Y� $RBR{�j�R ��$st�j� w;xHT;xHT�(HD b$�Y s AsR� BP s}}�B-$8s��jk
� 88 stI s Y�$�Y� BP ;�x 88� 7$t{� R{$t�$jjs�$t� R��$}R BP �Y$R {�BRRTR�{�$Bt
Ys%� tB� A��t ��R��I A�PB��� $� bsR I�{$I�I �B ��R� R�%��sj R8sjj %s�$s�$BtR
Bt �Y� AsR�j$t� I�R$�t� Vt �s�j$�� R�ZIk >1H RYBb�I �Ys�  ${�Bt >xH  ]T;(;
R��$�R R{$t�$jjs�B�� $t {Bt`Zt{�$Bt b$�Y �Z�s�sk OTdd >E��H 8Zj�$T{jsI hA�� �s%�
s{{�}�sAj� j$�Y� k$�jIR� qY�R� 8s���$sjR s�� sjRB ZR�I $t �Y$R R�ZIk� <Bb�%���
R$t{� �Y� ��$st�Zjs� stI RJZs�� R��$} ��B8���$�R s�� JZ$�� I$&���t�� $� bsR
I�{$I�I �B ��T��R� 8stk BP �Y� Rs8� %s�$s�$BtR ��R��I }��%$BZRjk� qY$R {YB${�
sjjBbR ZR �B %��$Pk �Y� k$�jI tZ8A��R ��}B���I $t i�P� >1H R$t{� �Y� �bB ��R�R
Ys%� Zt{B���js��I RkR��8s�${ ���B�R� p$%�t �Y� htsj }Z�}BR� BP �Y$R im*� b�
Ys%� {sjj�I BZ� ��R� 8BIZj� �Y� }��RYBb�� }�B�B�k}� 8BIZj��

3$�Z�� n RYBbR �Y� s{�Zsj ��$st�Zjs� �$j� {�BRRTR�{�$Bt sR PsA�${s��I� V RBT{sjj�I
tB�8sj R��$} $R s �$�Y� $RBR{�j�R ��$st�j� BP AsR� � 88 stI Y�$�Y� ;�x 88� V
RjB� d�x 88 I��} stI (��x 88 b$I� $R 8$jj�I $t �Y� AsR� BP �Y� ��$st�j�� b$�Y
s (��x 88 w(�(n("D �tI 8$jj� V R�{BtI }sRR $R �s,�t sjBt� �Y� RjB�� �Y$R �$8�
b$�Y s d�(� 88 w(�(;1"D I$s8���� Asjj �tI 8$jj� R�� s� s I�}�Y RZ{Y �Ys� �Y�

;



AB��B8 BP �Y� Asjj bsR d�x 88 A�jBb �Y� RZ�Ps{� BP �Y� R{$t�$jjs�B�� qY� �$j�
bsR 4$}}�I B%�� stI �Y� ��$st�j� {�BRRTR�{�$Bt ��BB%�R b��� {Z�� qY�R� ��BB%�R
s�� {sjj�I R�}s�s�$Bt ��BB%�R� R$t{� �Y�k R�}s�s�� sI`s{�t� R��$}R b$�Y$t s �$j��
qY� s8BZt� BP R{$t�$jjs�B� ��8s$t$t� s� �Y� tsI$� BP �Y� R�}s�s�$Bt ��BB%�R �B
{Btt�{� sI`s{�t� R��$}R bsR (�((M"�

e-{�}� bY�t B�Y��b$R� tB��I� �Y� R�stIs�I hA�� ZR�I $R (�Mnx 88 I$s8����
�Z�s�sk 8Zj�$T{jsI OTdd b$�Y s {Bt{�t��s�$Bt BP nx( }}8� yt sII$�$Bt� 8Zj�$T
{jsI OTdd 1x( }}8 hA�� stI  ${�Bt  ]3T�dV R$t�j�T{jsI hA�� b��� sjRB ��R��I�
e-{�}� sR tB��I� �s{Y hA�� bsR d�x 8����R jBt� stI YsI Bt� �tI I$s8BtI
}Bj$RY�I stI R$j%���I Ak %s{ZZ8 I�}BR$�$Bt� es{Y hA�� bsR �Y��sI�I �Y�BZ�Y
s hA�� ��BB%� stI �Y� R$j%���I �tI 8sI� 4ZRY b$�Y �Y� �I�� BP �Y� R{$t�$jjs�B��
V R$t�j� I�B} BP Xh%� 8$tZ��" �}B-k bsR }js{�I s� �s{Y �tI BP �Y� R{$t�$jjs�B�
�B ,��} �Y� hA�� $t }js{�� qYZR� Bt� 8���� BP �Y� hA�� $R RZ��BZtI�I Ak
R{$t�$jjs�B� wsj�YBZ�Y R�}s�s��I Ak st s$� �s}D stI (�x 8����R BP hA�� �-��tIR
P�B8 �Y� R{$t�$jjs�B��

V �B�sj BP dE I$&���t� %s�$s�$BtR b��� ��R��I� �s{Y {Bt�s$t$t� M R��$}R� qY�R�
%s�$s�$BtR b���U

nx( =tR$j%���I qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� stI
OTdd nx( }}8 8Zj�$T{jsI hA��� qY� �tI BP �Y� hA�� tB�8sjjk R$j%���I bsR
}Bj$RY�I� AZ� tB R$j%��$t� bsR s}}j$�I�

1x( =tR$j%���I qY$R %s�$st� ZR�I  ]T;(;V R{$t�$jjs�B�� tB�8sj R��$}R� stI
OTdd 1x( }}8 8Zj�$T{jsI hA��� qY� �tI BP �Y� hA�� tB�8sjjk R$j%���I bsR
}Bj$RY�I� AZ� tB R$j%��$t� bsR s}}j$�I�

�dV =tR$j%���I qY$R %s�$st� ZR�I  ]T;(;V R{$t�$jjs�B�� tB�8sj R��$}R� stI
{B88��{$sjjk s%s$jsAj�  ${�Bt  ]3T�dV R$t�j�T{jsI hA��� qY� �tI BP �Y�
hA�� tB�8sjjk R$j%���I bsR }Bj$RY�I� AZ� tB R$j%��$t� bsR s}}j$�I�

;(; <�s��I qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� AZ� �Y� �$j�
bsR Y�s��I �tBZ�Y �B RBP��t �Y� R{$t�$jjs�B�

;(; (�(nM" qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� �-{�}� �Y�
I$s8���� BP �Y� Asjj 8$jj ZR�I bsR (�(nM"�

;(; <�s��I qY$R %s�$st� ZR�I  ]T;(; N R{$t�$jjs�B�� tB�8sj R��$}R� AZ�
�Y� �$j� bsR Y�s��I �tBZ�Y �B RBP��t �Y� R{$t�$jjs�B��

;(;V WB�8sj qY$R %s�$st� ZR�I  ]T;(;V R{$t�$jjs�B�� tB�8sj R��$}R�
;(; (�d((" qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� AZ� �Y�
I�}�Y BP �Y� hA�� ��BB%� bsR (�d(("�

;(; (�(x(" qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� AZ� �Y�
I�}�Y BP �Y� hA�� ��BB%� bsR (�(x("�

;(; (�(dx" qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� AZ� �Y�
s8BZt� BP R{$t�$jjs�B� ��8s$t$t� s� �Y� tsI$� BP �Y� R�}s�s�$Bt ��BB%� bsR
(�(dx"�

;(; (�((E" qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R� AZ� �Y�
s8BZt� BP R{$t�$jjs�B� ��8s$t$t� s� �Y� tsI$� BP �Y� R�}s�s�$Bt ��BB%� bsR

x



(�((E"�
;(; WB�8sj qY$R %s�$st� ZR�I  ]T;(; R{$t�$jjs�B�� tB�8sj R��$}R�
;(; WB�8sj qY$R %s�$st� ZR�I  ]T;(; N R{$t�$jjs�B�� tB�8sj R��$}R�
;(; _s$t��I qY$R %s�$st� ZR�I  ]T;(; N R{$t�$jjs�B�� tB�8sj R��$}R� AZ�
�Y� XRsbT�BB�Y�I" R$I� BP �Y� R{$t�$jjs�B� bsR }s$t��I b$�Y s bY$�� �jBRRk
}s$t��

;(; d  js{, qY$R %s�$st� ZR�I  ]T;(; N R{$t�$jjs�B�� tB�8sj R��$}R� AZ�
s Ajs{, R��$}� bsR I�sbt �B ��IZ{� $t���T{Ystt�j {�BRR�sj, wI��s$jR $t 7�{�
wn�dDD�

;(; 1  js{, qY$R %s�$st� ZR�I  ]T;(; N R{$t�$jjs�B�� tB�8sj R��$}R� AZ�
�bB Ajs{, R��$}�R b��� I�sbt �B ��IZ{� $t���T{Ystt�j {�BRR�sj, wI��s$jR $t
7�{� wn�dDD�

qY� ��$st�Zjs� }�Bhj� bsR 8sI� Ak ZR$t� s ;xH �tI 8$jj stI 8s,$t� s R��$�R
BP RZ{{�RR$%�jk I��}�� {Z�R� Zt�$j �Y� I�R$��I R8sjj s8BZt� BP R{$t�$jjs�B� ��T
8s$t�I w(�((E"� (�((M"� (�(dx"D� qY� s{Y$�%�I ��$st�Zjs� }�Bhj� w3$�� nD I$&��R
P�B8 �Y� $I�sj w3$�� dD $t �bB tB�sAj� P�s�Z��RU �Y� 4s� R}B� s� �Y� }�s, BP �Y�
��$st�j� stI s� �Y� tsI$� BP �Y� R�}s�s�$Bt ��BB%�� qY� 4s�t�RR s� �Y� }�s, BP
�Y� ��$st�j� $R {sZR�I A�{sZR� R{$t�$jjs�B� BP ;�x 88 �Y${,t�RR bsR ZR�I� qY�
�Y${,t�RR BP �Y� R{$t�$jjs�B� s� �Y� AB��B8 BP �Y� R�}s�s�$Bt ��BB%� bBZjI t��I
�B A� 9��B $t B�I�� �B ��8B%� �Y$R 4s� R}B�� y� RYBZjI A� tB��I �Ys� �Y$R 4s�
R}B� $R tB� }��R�t� $P s (�1x" wE�nx 88D �Y${, R{$t�$jjs�B� }js�� b��� ZR�I� sR
�Y$R R{$t�$jjs�B� $R �Y${, �tBZ�Y �B s{{B88BIs�� �Y� ;�x88 ��$st�j� stI �Y�
R{$t�$jjs�B� ��8s$t$t� A�jBb �Y� R�}s�s�$Bt ��BB%�� qY� {sZR� BP �Y� 4s�t�RR
s� �Y� tsI$� BP �Y� R�}s�s�$Bt ��BB%� $R R$8}jk �Y� b$I�Y BP �Y� {Z��$t� RZ�Ps{�
BP �Y� 8$jj� W�$�Y�� BP �Y�R� 4s� ���$BtR RZAR�st�$sjjk s&�{� �Y� }��PB�8st{�
BP �Y� I���{�B��

qY� js��� �$j�R {BtR$R�$t� BP ;( w ]T;(; ND� 1; w ]T;(;VD� stI E; w ]T;(;D
R��$}R BP R{$t�$jjs�B� b��� �Y�t R�}s�s��I $t�B R8sjj�� �$j�R� �s{Y {BtR$R�$t� BP M�
Bt� 8���� jBt�� ��$st�Zjs� R��$}R� es{Y �$j� {Bt�s$t�I Btjk R��$}R BP s }s��${Zjs�
I���{�B� %s�$st� stI bsR b�s}}�I $t {B88��{$sjjk s%s$jsAj� (�(((�" sjZ8$tZ8
PB$j� b$�Y �Y� RY$tk R$I� t�s��� �Y� R{$t�$jjs�B�� *Z�$t� b�s}}$t�� st ZtZR�I �$j�
bsR ZR�I �B PB�{� �Y� PB$j �B {BtPB�8 �B �Y� RsbT�BB�Y�I �I�� BP �Y� b�s}}�I
�$j�� G��� �Y$R tB� IBt�� $� bBZjI Ys%� A��t I$^{Zj� �B RtZ�jk {B8A$t� �bB
�$j�R sR RYBbt $t 3$�� n�

VP��� RsbT�BB�Y�I R$I�R BP �bB �$j�R b��� }js{�I �B���Y�� sR RYBbt $t 3$�� n�
�Y� �bB �$j�R b��� �s}�I �B���Y��� qY� ��RZj� $R s 8��sT�$j� b$�Y s ��s}�9B$Isjjk
RYs}�I {�BRRTR�{�$Bt� qY� �$�Y� ��s}�9B$Isj 8��sT�$j�R b��� R�s{,�I %���${sjjk
stI }js{�I $t s YBjI�� bY${Y AB�Y ,�}� �Y� 8��sT�$j�R P�B8 8B%$t� stI }�BT
%$I�I sj$�t8�t� w�Y$R R�s{, $R RYBbt $t 3$�� ;D� qY� hA�� P�B8 �s{Y R��$} bsR
}js{�I $t s Ajs{, *�j�$t {Btt�{�B� stI �Y� hA��R b��� �Y�t }B���I b$�Y  $T
{�Bt  ]TE(( B}�${sj �jZ�� VP��� �Y� �jZ� YsI {Z��I� �Y� �tI BP �Y� {Btt�{�B�
bsR I$s8BtI ht$RY�I �B s �jsRRTj$,� jZR���� qY� I�R$�t BP �Y� {Btt�{�B� ZR�I

E



$R I$R{ZRR�I $t i�P� >MH� y� $R �Y� Rs8� �k}� ZR�I Ak �Y� *� 3$A�� q�s{,$t�
p�BZ} $t �Y�$� {BR8${ �sk ��R� R�stI�

n�d 7}�{$sj _��}s�s�$Bt

V P�b BP �Y� I���{�B� %s�$st�R ��JZ$��I R}�{$sj YstIj$t�� qY�R� b���U

;(; _s$t��I qY� RsbT�BB�Y�I R$I� BP s �$j� bsR }s$t��I b$�Y s{�kj${ js��-
bY$�� �jBRR }s$t�� ]s�� bsR �s,�t �B �tRZ�� �Ys� �Y� }s$t� I$I tB� }BBj $t
�Y� AB��B8 BP �Y� R�}s�s�$Bt ��BB%�R� 7�%��sj {Bs�R b��� s}}j$�I�

;(; d  js{, Vt B�Y��b$R� tB�8sj �$j� BP  ]T;(; N bsR }js{�I Bt s 4s�
RZ�Ps{�� hA�� ��BB%� R$I� Z}� =R$t� s R��s$�Y� �I��� st s}}�B-$8s��jk d 88
b$I� R��$}� bsR I�sbt ZR$t� st B�I$ts�k }��8st�t� Ajs{, 8s�${ 8s�,��
I$��{�jk A�t�s�Y �Y� tsI$� BP �s{Y R�}s�s�$Bt ��BB%�� ]s�� bsR �s,�t �B
�tRZ�� �Ys� �s{Y j$t� bsR ��Zjk Ajs{,� yP $tRZ^{$�t� {s�� bsR �s,�t� �Y�
Ajs{, j$t�R b��� ��stRjZ{�t��

;(; 1  js{,  js{, R��$}�R b��� I�sbt sR $t �Y� ;(; d  js{, {sR� stI
�Y� �$j� bsR 4$}}�I B%�� RB �Y� RsbT�BB�Y�I R$I� }B$t��I Z}� qY�t s R�{BtI
Ajs{, j$t� bsR I�sbt sjBt� �Y� 4s� tsI$� BP �Y� R�}s�s�$Bt ��BB%�R� ]s��
bsR �s,�t �B ,��} �Y� Ajs{, j$t� sbsk P�B8 �Y� R$I�R BP �Y� ��$st�j�R�

<�s�$t� �s{Y$t�I �$j�R b��� }js{�I $t st B%�t s� 11xH 3 stI Y�s��I Zt�$j
RBP�� qY$R bsR ��R��I Ak }js{$t� s R8sjj }$�{� BP R{�s} R{$t�$jjs�B� t�s� �Y�
8s{Y$t�I �$j�R stI {Y�{,$t� $�R Ys�It�RR }��$BI${sjjk� qY� �$j�R b��� tB�
Y�s��I �tBZ�Y �B Ys%� s R$�t$h{st� }��8st�t� I�PB�8s�$Bt�

; q�R� 7�stI

qY� *� 3$A�� q�s{,$t� p�BZ}:R {BR8${ �sk ��R� R�stI YsR A��t I$R{ZRR�I $t
i�P� >1��H�  �$�4k� �$AABtR BP R{$t�$jjs�$t� hA��R� }jst�R BP ys�B{{$ �ZA�R stI
R�stIs�I R{$t�$jjs�$t� }sIIj�R }�B%$I� s ��$���� stI %��k }��{$R� ��s{,$t��  k
�8A�II$t� RB8� BP �Y� R{$t�$jjs�$t� ��$���� }sIIj�R A��b��t stI A�jBb �Y${,
R���j RjsAR� Bt� 8sk s}}jk �bB I$&���t� 8B8�t�Z8 �Y��RYBjIR Ak ��JZ$�$t� Y$�R
$t I$&���t� {B8A$ts�$BtR BP R{$t�$jjs�B� }sIIj�R� 3B� �Y� Is�s R�� $t �Y$R }s}���
$� bsR ��JZ$��I �Ys� �Y� �t���k BP �Y� {BR8${ �sk �-{��I (�M p�z� G� I�ht� s
{BB�I$ts�� RkR��8 b$�Y F }s�sjj�j �B �Y� hA��� }B$t�$t� sbsk P�B8 �Y� ��sIBZ�
�tI� r }B$t�$t� Z}� stI ? �Ztt$t� ��stR%��R� �B �Y� R{$t�$jjs�$t� R��$}R $t �Y�
I$��{�$Bt ��JZ$��I �B PB�8 s �$�Y�TYstI�I {BB�I$ts�� RkR��8�  �{sZR� �Y� ?
8�sRZ��8�t� $R IBt� b$�Y �Y� R{$t�$jjs�$t� hA�� �$AABtR� �Y� ? ��RBjZ�$Bt BP
��s{,R }�B`�{��I �B BZ� ��R� 8BIZj� bsR d1(  8� qY� F 8�sRZ��8�t� bsR IBt�
Ak �Y� ys�B{{$ �ZA�R stI �Y� F ��RBjZ�$Bt BP ��s{,R }�B`�{��I �B BZ� ��R� 8BIZj�

�



bsR x((  8� 1 q�$����$t� stI ��s{,$t� ��R��${�$BtR k$�jI s I$R��$AZ�$Bt BP ��s{,
RjB}�R� psZRR$stTj$,� $t {Ys�s{���� b$�Y i�7 %sjZ�R w�?b�rD�8R ) (3(x� stI
w�Fb�rD�8R ) (3n�E�

qY� d1M {Ystt�jR BP �Y� }��RYBb�� }�B�B�k}� 8BIZj� s�� {Btt�{��I �B s AZtIj�
BP M 8���� jBt�� {j�s� 8Zj�$T{jsI �Z�s�sk >EH hA��R� �s{Y BP bY${Y ��stR}B��R
j$�Y� �B s R�}s�s�� zN_]� qY� R$�tsj P�B8 �s{Y zN_] $R �Y�t �j�{��Bt${sjjk
s8}j$h�I� I$�$�$9�I� stI ��sI BZ� $t �Y� 3$A�� q�s{,$t� p�BZ}:R tB�8sj Is�s
R���s8�

x *s�s 7�� stI i�RZj�R

*s�s bsR �s,�t $t �sk d��x� VP��� ��JZ$�$t� �Y� {BR8${ �sk ��s{,R �B }sRR
�Y�BZ�Y �Y� hIZ{$sj %BjZ8� BP �Y� I���{�B�� x1( ((( �%�t�R b��� s%s$jsAj�
PB� RZAR�JZ�t� stsjkR$Rvs}}�B-$8s��jk E( ((( �%�t�R }�� R��$}� qY� I$�$�$9�I
R$�tsjR P�B8 �s{Y R��$} b��� {B���{��I PB� ,tBbt s8}j$h�� tBtTj$t�s�$�$�R wsR
I$R{ZRR�I $t i�P� >1HD�

qY� 8BR� $8}B��st� {BtR�JZ�t{� BP ZR$t� �Y� ��$st�Zjs� R��$} ��B8���k $R
�Y� $8}�B%�I }BR$�$Bt ��RBjZ�$Bt� <Bb�%��� sR �J� w1D RZ���R�R� �Y��� }s�sT
8����R 8ZR� h�R� A� s{{Z�s��jk I����8$t�I A�PB�� �Y� }BR$�$Bt ��RBjZ�$Bt {st
A� R�s��I� qY�R� s��U wdD �Y� }BR$�$Bt BP �Y� R��$}R ��js�$%� �B Bt� stB�Y���
w1D �Y� �B�s�$Bt BP �Y� R��$}R b$�Y ��R}�{� �B ,tBbt s-�R� stI wnD �Y� j$�Y�
k$�jI BP �s{Y R��$} PB� s }s��${j� ��s%�jj$t� �Y�BZ�Y �Y� 8s-$8Z8 �Y${,t�RR BP
R{$t�$jjs�B��

x�d =t$PB�8$�k BP i�R}BtR� VjBt� 7��$} *$��{�$Bt

=t$PB�8$�k BP ��R}BtR� sjBt� �Y� R��$} I$��{�$Bt $R s&�{��I Ak R�%��sj �Y$t�R�
zs�$s�$BtR $t R{$t�$jjs�B� j$�Y� ��t��s�$Bt stI �Y� {Bt%��R$Bt BP �Ys� j$�Y� $t
�Y� GN7 hA�� s�� BP��t t��j$�$Aj� �&�{�R� s Ps{� bY${Y R��8R �B A� ��Z� PB� �Y$R
stsjkR$R sR b�jj� V �Y$�I �&�{� $R �Y� s���tZs�$Bt j�t��Y BP �Y� GN7 hA��R�  B�Y
R$j%���I stI ZtR$j%���I hA��R b��� ZR�I $t I$&���t� I���{�B� {Bth�Z�s�$BtR�
qY$R bsR IBt� $t js��� }s�� �B %��$Pk �Y� RZAR�st�$sj �&�{� �Ys� R$j%��$t� YsR
Bt �Y� ��R}BtR� Zt$PB�8$�k sjBt� �Y� R��$} I$��{�$Bt� yt B�I�� �B 8�sRZ�� �Y$R
JZst�$�k� ��s{,R b��� }�B`�{��I $t�B �Y� }��RYBb�� }�B�B�k}� stI �Y� Y$� R��$}R
I����8$t�I� n qY� ��s{,R b��� ��JZ$��I �B A� t�s�jk %���${sj $t ?r }�B`�{�$Bt

1 qY� }BR$�$Bt ��RBjZ�$BtR ��}B���I Y��� I$&�� Rj$�Y�jk P�B8 �Ys� ��}B���I $t i�P�
>1H IZ� �B 8$tB� {Yst��R $t �Y� hA�� ��s{,�� Ys�Ibs�� stI $t �Y� ��s{,$t� RBP�bs���
n yt s �k}${sj �%�t�� dE R��$}R b��� Y$� wR�� 3$�� ;D�

M



w/�?
�r
/ c (3(1D� WB ��JZ$��8�t� Bt �Y� rF RjB}� BP �Y� ��s{,R bsR 8sI�� 3B�

�Y$R 8�sRZ��8�t�� Y$�R b��� $t����s��I B%�� �Y� �t�$�� ��stR%��R� I$8�tR$Bt
BP �Y� Y$� R��$}R w$��� �Y� ��s{,R b��� Btjk ��JZ$��I �B A� b$�Y$t ; 88 BP �Y�
{�t��� BP �Y� Y$� R��$}R $t �Y� ? I$��{�$BtD� qY$R {Z� bsR s}}j$�I $tI�}�tI�t�jk
PB� �s{Y R��$}�

yt B�I�� �B ��IZ{� �Y� �&�{� BP 8$RT8�sRZ��I ��s{,R s� �Y� �tIR BP �Y� I���{�B��
�Y� Y$� R��$} bsR ��JZ$��I �B Ys%� s R$�tsj BP s� j�sR� �bB }YB�B�j�{��BtR�
 �{sZR� BP �Y� Y$�Y j$�Y� k$�jI BP �Y� R��$}R wI$R{ZRR�I $t 7�{� wx�nDD� �Y$R
��`�{�R tB �%�t�R bY${Y s{�Zsjjk Y$� �Y� R��$}� AZ� ��`�{�R �YBR� �%�t�R bY${Y�
IZ� �B �Y� rF ��RBjZ�$Bt BP �Y� ��s{,��� s�� $ts{{Z�s��jk ��}B���I sR Y$��$t�
s R��$}� 3$tsjjk� $t B�I�� �B ��IZ{� �Y� �&�{� BP stk }BRR$Aj� RjB}�TI�}�tI�t�
��$���� A$sR� �Y� j$�Y� k$�jIR b��� {B���{��I PB� I$&���t{�R $t }s�Y j�t��Y� 7$t{�
}s��${j�R tB� s� tB�8sj $t{$I�t{� ��s%��R� 8B�� R{$t�$jjs�B�� Bt s%��s�� �Y�k
��t��s�� js���� R$�tsjR� �Zj�$}jk$t� Ak {BR �� bY��� � $R �Y� st�j� BP �Y� ��s{,
8�sRZ��I b$�Y ��R}�{� �B �Y� tB�8sj BP �Y� 8��sT�$j�� ��8B%�R �Y$R �&�{��

3$�Z�� x {Bt�s$tR s }jB� BP �Y$R s%��s�� RjB}�T{B���{��I k$�jI sR s PZt{�$Bt
BP F PB� �bB �stIB8jk {YBR�t hA��R wbY$j� �Y� }jB� RYBbR �bB R}�{$h{ hA��R�
�Y� RjB}�R s�� �t�$��jk ��}��R�t�s�$%�D�  B�Y R$j%���I stI ZtR$j%���I hA��R s��
RYBbt�  B�Y {Z�%�R Ys%� A��t tB�8sj$9�I �B Zt$�k s� F ) ( w�Y� ��sIBZ� �tID�
GY$j� �Y$R {YB${� BP tB�8sj$9s�$Bt {j�s�jk RYBbR �Y� $8}�B%�I Zt$PB�8$�k b$�Y
R$j%���I hA��R� $� 8sR,R �Y� Ps{� �Ys� $t sII$�$Bt� R$j%��$t� sjRB $8}�B%�R �Y�
B%��sjj k$�jI� qY$R Ps{� $R sII��RR�I $t 7�{� wx�nD�

yP Bt� tB�8sj$9�R �Y� ��R}BtR� �B Zt$�k s� F ) ( sR RZ���R��I sAB%� stI I�T
���8$t�R �Y� s%��s�� ��R}BtR� B%�� �Y� �t�$�� 8���� BP R{$t�$jjs�B�� Bt� htIR
st s%��s�� ��R}BtR� BP �;�;0 b$�Y st i�7 BP n�;0 wPB� R$j%���I hA��RD�  �T
{sZR� �Y$R %s�$s�$Bt $t ��R}BtR� $R R8sjj� PB� sjj RZAR�JZ�t� stsjkR�R tB A$tt$t�
$t F $R IBt�� qY� %s�$s�$Bt PB� ZtR$j%���I hA��R $R js���� AZ� PB� {B8}s�$RBt
}Z�}BR�R� �Y� stsjkR$R Bt �Y$R hA�� �k}� $R ZtA$tt�I sR b�jj�

x�1 =t$PB�8$�k BP i�R}BtR� q�stR%��R� �B 7��$} *$��{�$Bt

7$t{� j$�Y� ��t��s�$Bt $R }�B}B��$Btsj �B �Y� s8BZt� BP R{$t�$jjs�B� ��s%��R�I�
$� $R �-}�{��I �Ys� bY�t �Y� tZ8A�� BP }YB�B�j�{��BtR BAR��%�I $t s R��$} $R
}jB���I sR s PZt{�$Bt BP }BR$�$Bt ��stR%��R� �B �Y� R��$} j�t��Y� s ��$st�Zjs�
}�Bhj� RYBZjI A� BAR��%�I� qY$R �-}�{�s�$Bt $R {B8}j${s��I Ak �Y� hA�� ��BB%��
bY${Y b$jj ��IZ{� �Y� s%��s�� R$�tsj bY�t s }s��${j� {�BRR�R �Y$R ���$Bt� 3$�Z��
E RYBbR RZ{Y s }jB� PB� s �stIB8jk {YBR�t R��$}� yt ��t��s�$t� �Y$R }jB�� �Y�
Is�s bsR stsjk9�I sR I�R{�$A�I $t �Y� }��{�I$t� R�{�$Bt stI tB {Z� Bt �Y� F
}BR$�$Bt BP �Y� ��s{, bsR 8sI� A�kBtI ��JZ$�$t� d(( c F c �(( 88�

7�%��sj P�s�Z��R BP 3$�� E RYBZjI A� tB��I� qY� h�R� $R �Y� t�s�jk ��$st�ZT

�



js� RYs}�� 7�{BtIjk� �Y� }��R�t{� BP �Y� hA�� ��BB%� $R {j�s�jk �%$I�t�� VR
�-}�{��I� �Y� �-��t� �B bY${Y �Y� hA�� ��BB%� {sZR�R I�%$s�$Bt P�B8 �Y� tB8T
$tsj ��$st�Zjs� A�Ys%$B� $R }�B}B��$Btsj �B �Y� 8$jj�I I�}�Y BP �Y� hA�� ��BB%��
y� $R sjRB �%$I�t� �Ys� �Y� hA�� ��BB%� $R tB� sjbskR }��P�{�jk {�t����I Bt �Y�
��$st�Zjs� {�BRRTR�{�$Bt� qY$R YsR tB I$R{��t$Aj� �&�{� Bt stk $8}B��st� I�T
��{�B� }��PB�8st{� ��RZj��

qY� htsj P�s�Z�� �B tB�� $R �Y� I�%$s�$Bt P�B8 ��$st�Zjs� A�Ys%$B� s� I$R�st{�R
s}}�B-$8s��jk �;3x 88 P�B8 �Y� tB8$tsj {�t��� BP �Y� R��$}� qY$R �&�{� $R
�-}�{��I� �$%�t �Y� 4s���t�I ��BB%� A��b��t �Y� ��$st�Zjs� R��$}R wR�� 3$�� nD�
qY$R �&�{� b$jj A� ��%$R$��I $t 7�{� wx�xD�

x�n O$�jI

qY� ��$st�Zjs� ��B8���k {B8}j${s��R �Y� �sR, BP I����8$t$t� �Y� j$�Y� k$�jI
BP �s{Y R��$}� 7$t{� �Y� k$�jI $R }�B}B��$Btsj �B �Y� s8BZt� BP R{$t�$jjs�B� ��sT
%��R�I� �Y� JZ�R�$Bt 8ZR� A� {sR� $t s bsk bY${Y ��4�{�R �Y$R �&�{�� qY� }jB�R
I$R{ZRR�I $t �Y� }��%$BZR R�{�$Bt b��� ZR�I� es{Y }jB� bsR h� �B s ��$st�Zjs�
PZt{�$Bt b$�Y s AsR� BP � 88 stI s Y�$�Y� BP ;�x 88� qY��� P��� }s�s8����R
b��� ZR�I $t �Y� h�U wdD �Y� }BR$�$Bt BP �Y� }�s, BP �Y� ��$st�j� b$�Y ��R}�{�
�B st �-���tsjjk I�ht�I {BB�I$ts�� RkR��8 w&D� w1D �Y� k$�jI BP �Y� R��$} $t
Zt$�R BP }YB�B�j�{��BtR }�� 8$jj$8���� BP R{$t�$jjs�B� ��s%��R�I wV D� stI wnD
�Y� s8BZt� BP R{$t�$jjs�B� j�P� A�jBb �Y� R�}s�s�$Bt ��BB%� w6D� qY$R jsR� ���8
��4�{�R �Y� Ps{� �Ys� �Y� I�}�Y BP �Y� R�}s�s�$Bt ��BB%� %s�$�I� qY� h� bsR
IBt� B%�� �Y� ��R��${��I ���$BtR w1 88 c /�?/ c ; 88D� bY��� �? $R I�ht�I
�B A� �Y� I$R�st{� BP �Y� ��s{, P�B8 �Y� tB8$tsj R��$} {�t���� e-{jZI$t� �Y�
{�t��� 8$�$�s��I �Y� �&�{� BP �Y� hA�� ��BB%��

qY� ��RZj�R� }��R�t��I $t qsAj� d� b��� 8Z{Y sR �-}�{��I� sj�YBZ�Y �Y�k I$I
{Bt�s$t RB8� RZ�}�$R�R� ]B8}s�$t� �Y� %sjZ�R BP 6 PB� �Y� (�(dx" %s�$st� stI
�Y� (�((M" %s�$st�R �$%�R �Y� �-}�{��I 6(3(dx" � 6(3((M" ) (3((�"� <Bb�%���
6d  js{, � 6(3((M" l �(3((n"� qY$R $R $t���}����I sR �Y� Ajs{, R��$}� sARB�A$t�
j$�Y� �Ys� bBZjI Ys%� B�Y��b$R� A��t {Bt%����I $t �Y� GN7 hA��R� 7$t{� �Y$R
sARB�}�$Bt bBZjI $t{��sR� sR �Y� ��s{, s}}�Bs{Y�I �Y� Ajs{, R��$}�R� �Y� t��
�&�{� $R �B 8BI�R�jk sj��� �Y� h�� !�Y��b$R�� �Y� Ajs{, R��$}�R Ys%� j$8$��I
�&�{� Bt �Y� k$�jI�

!t� BP �Y� 8BR� R��$,$t� P�s�Z��R $R �Y� js���sj RY$P� BP �Y� �B} stI AB��B8 �$j�
b$�Y ��R}�{� �B Bt� stB�Y�� b$�Y$t s 8��sT�$j�� qY$R RY$P� $R R8sjj� �k}${sjjk
R8sjj�� �Yst ;((  8 AZ�� sR b� RYsjj R�� $t 7�{� wx�;D stI 7�{� wx�ED� �Y$R {st
Ys%� js��� �&�{�R� 3$�Z�� n bBZjI j�sI Bt� �B A�j$�%� ts$%�jk �Ys� �Y� }�s, BP
s ��$st�j� $t �Y� �B} jsk�� bBZjI A� ts�Z�sjjk sj$�t�I b$�Y �Y� tsI$� BP �Y�
R�}s�s�$Bt ��BB%� BP �Y� AB��B8 jsk��� <Bb�%��� �Y� YBjI�� ZR�I $t �Y$R ��R�

d(



RJZ��9�I �Y� 8��sT�$j�R P�B8 �Y� j�P� stI �$�Y�� yP s R8sjj s8BZt� BP %���${sj
R}s{� $R s%s$jsAj�� �Y$R sjjBbR �Y� �bB �$j�R �B 8B%� b$�Y ��R}�{� �B Bt� stB�Y��
sR R��t $t 3$�� �� 7Z{Y st �&�{� bsR tB� st�${$}s��I IZ�$t� I���{�B� I�R$�t�
AZ� b� �-}�{� �B A� sAj� �B ��8B%� $� ZR$t� RB8�bYs� I$&���t� {BtR��Z{�$Bt
��{Yt$JZ�R� qY� s8BZt� BP RY$P� A��b��t �B} stI AB��B8 jsk��R b$�Y$t s 8��sT
�$j� $R �$%�t $t qsAj� d�

qY� k$�jI $t Zt$�R BP }YB�B�j�{��BtR }�� 8$jj$8���� BP R{$t�$jjs�B� ��s%��R�I $R
A�BsIjk sR �-}�{��I� qY�R� ��RZj�R s�� sjRB �$%�t $t qsAj� d� VR s {�BRRT{Y�{,�
s h� bsR IBt� �B �Y� }jB�R I$R{ZRR�I $t 7�{� wx�1D� ZR$t� �bB $tI�}�tI�t�
j$t�R $t �Y� ���$Bt BP w�; 88 c �? c �1 88D stI w1 88 c �? c ; 88D
��R}�{�$%�jk w�? sR sAB%�D� qY� $t���{�}� BP �Y�R� �bB j$t�R bsR PBZtI stI �Y�
��RZj� I$%$I�I Ak �Y� tB8$tsj �Y${,t�RR w;�x 88D� qY� k$�jI ��RZj�R I����8$t�I
Ak �Y� h� �B s ��$st�j� PZt{�$Bt stI �Y� h� �bB $tI�}�tI�t� R��s$�Y� j$t�R s����
b$�Y st i�7 BP n0�

qY� R$�tsj s{�Zsjjk 8�sRZ��I $R �Y� tZ8A�� BP }YB�B�j�{��BtR� qY� I�R$��I
8�sRZ��8�t� $R GN7 }YB�BtR P�B8 �Y� R��$}R� qY�R� }YB�BtR 8ZR� {�BRR st
B}�${sj {Btt�{�B�� M 8����R BP (��Ex" I$s8���� {j�s� 8Zj�$T{jsI hA��� stB�Y��
B}�${sj {Btt�{�B�� stI htsjjk A� {Bt%����I P�B8 }YB�BtR �B �j�{��BtR $t �Y�
zN_]:R� Vjj BP �Y�R� R�s��R ��IZ{� �Y� htsj R$�tsj� qY� A�R� ,tBbt BP �Y�R�
�&�{�R $R �Y� s���tZs�$Bt j�t��Y BP �Y� {j�s� hA�� wd(3; � (3x 8����RD >d(H�
qY$R ��IZ{�R �Y� R$�tsj Ak ��Mbd(3;� �B�� }BB�jk ,tBbt s�� �Y� ��stR8$RR$Bt
�^{$�t{$�R s� �Y� {BZ}j��R w� �(0D stI �Y� JZst�Z8 �^{$�t{k w+eD BP �Y�
zN_] }$-�jR w� Ex0D� qY�R� �&�{�R b��� $t%�R�$�s��I Ak $t`�{�$t� ,tBbt
s8BZt�R BP j$�Y� $t�B �Y� {Btt�{�B�R stI zN_]:R� Vt s���8}� $R 8sI� �B
{B���{� PB� ��stR8$RR$Bt stI +e �&�{�R Bt s {Ystt�j Ak {Ystt�j AsR$R� AZ�
�Y� ��R$IZsj %s�$s�$Bt P�B8 �Y�R� �&�{�R $R �R�$8s��I �B A� � dx0� 7$t{� �Y$R
%s�$s�$Bt ��tIR �B A� {B88Bt �B s I���{�B� %s�$st�� Bt� $R tB� Y�j}�I Ak �Y�
�$�Y� $tI�}�tI�t� {Ystt�jR BP s }s��${Zjs� %s�$st� w$��� �$�Y� sI`s{�t� {Ystt�jR
s�� R$8$js�� AZ� ��BZ}R BP �$�Y� 8$�Y� A� JZ$�� I$&���t�D�

qYZR $t I����8$t$t� �Y� GN7 }YB�BtR P�B8 �Y� BAR��%�I tZ8A�� BP }YB�B�j�{T
��BtR� Bt� 8ZR� 8Zj�$}jk �Y� +e {B���{��I R$�tsj Ak ;3d� (3E� ; VR �-}�{��I�
�Y� ZtR$j%���I hA��R �$%� j�RR k$�jI �Yst �Y� R$j%���I Bt�R� AZ� A�kBtI �Ys��
$� $R I$^{Zj� �B 8s,� R��Bt� R�s��8�t�R sABZ� �Y� ��js�$%� k$�jIR BP I$&���t�
I���{�B� %s�$st�R� sj�YBZ�Y Bt� 8sk Rsk �Ys� �Y�k s�� �BZ�Yjk �JZsj s� �Y�
dx0 j�%�j�

; WB��U ;3d ) >�-}w�Mbd(3;D
 (3�(
 (3�(
 (3ExH�d

dd



x�; =t$PB�8$�k $t O$�jI V{�BRR s ���sT�$j�

GY$j� �Y� {�BRRTR�{�$Bt BP $tI$%$IZsj R��$}R $R ��$st�Zjs�� sR 3$�� d RYBbR�
�s{Y tB�8sjjk $t{$I�t� }s��${j� ��s%��R�R s {BtR�st� s8BZt� BP R{$t�$jjs�B��
���s�Ij�RR BP $�R $8}s{� }B$t�� qYZR sII$t� }�B}��jk tB�8sj$9�I R$�tsjR P�B8
�Y� �B} stI AB��B8 jsk��R RYBZjI �$%� s {BtR�st� ��R}BtR�� *�ht$t� C8s- �B A�
�Y� s8BZt� BP R$�tsj ��t��s��I Ak s }s��${j� ��s%�jj$t� �Y�BZ�Y �Y� 8s-$8Z8
s8BZt� BP R{$t�$jjs�B� w$t }�s{�${� �Y$R $R �Y� k$�jI I����8$t�I $t 7�{� wx�nD
8Zj�$}j$�I Ak ;�x 88 BP R{$t�$jjs�B�D� Bt� {st �Y�t I�ht�

C�B�sj
tB�8sj$9�I ) C�B}bC

8s-
�B} L CAB��B8bC

8s-
AB��B8

stI }jB� �Y$R JZst�$�k sR s PZt{�$Bt BP �Y� }BR$�$Bt bY��� �Y� ��s{, $t���{�}�R
�Y� R{$t�$jjs�B� jsk��� 7Z{Y s }jB� $R RYBbt $t 3$�� M�

qY� 8BR� �%$I�t� P�s�Z�� $R �Y� Ps{� �Ys� �Y� }jB� $R tB� sR 4s� sR �-}�{��I�
yt sII$�$Bt �B �Y� ZtI��R�stIsAj� hA�� ��BB%�R� �Y��� s}}�s�R �B A� s {k{j${sj
tBtTZt$PB�8$�k� qY� {sZR� BP �Y$R tBtTZt$PB�8$�k $R �Y� RY$P� A��b��t �Y� �B}
stI �Y� AB��B8 jsk��R BP s 8��sT�$j� wI$R{ZRR�I $t 7�{� wx�nDD� VR $R s}}s��t� $t
3$�� �� �Y��� $R s %s�$s�$Bt $t �Y� s8BZt� BP �Y${,t�RR BP R{$t�$jjs�B� ��s%��R�I�
qY� 8s�t$�ZI� BP �Y$R �&�{� $R �$%�t Ak �] � �Y� I�%$s�$Bt P�B8 tB8$tsj� qY$R
JZst�$�k {st A� �$%�t sRU

�] ) d � &

y

bY��� & $R �Y� RY$P� BP �Y� �B} jsk�� b$�Y ��R}�{� �B �Y� AB��B8 jsk��� stI 1y
$R �Y� AsR� BP �Y� ��$st�Zjs� R��$}� qYZR s RY$P� BP (�;x 88 {B���R}BtIR �B s
d(0 tBtTZt$PB�8$�k $t ��R}BtR�� y� $R �Y���PB�� $8}��s�$%� �Ys� �Y� ��js�$%�
$t���Tjsk�� sj$�t8�t� A��b��t �Y� �B} stI AB��B8 jsk�� BP s 8��sT�$j� A� %��k
t�s�jk tB8$tsj w$��� & � (D� G� �-}�{� �Ys� s 8$tB� {Yst�� $t �Y� {BtR��Z{�$Bt
��{Yt$JZ�R b$jj k$�jI A����� sj$�t8�t��

x�x ]�BRR�sj,  ��b��t VI`s{�t� 7��$}R

VR R��t $t 3$�� n� sI`s{�t� R��$}R b$�Y$t s �$j� s�� {Btt�{��I Ak s R8sjj R��$} BP
R{$t�$jjs�B�� qY$R R��$} BP R{$t�$jjs�B� sjjBbR s P�s{�$Bt BP �Y� j$�Y� ��t��s��I $t
Bt� R��$} �B A� R��t $t $�R t�$�YAB�� *�ht� �Y� R��$} �Y�BZ�Y bY${Y s {Ys���I
}s��${j� }sRR�R �B A� �Y� {�t��sj R��$} stI I�ht� �Y� �bB R��$}R Bt �$�Y�� R$I�
BP �Y� {�t��sj R��$} b$�Y$t s �$j� �B A� sI`s{�t� R��$}R� x 3Z��Y�� I�ht� �Y�

x WB�� �Ys� �Y� �I�� R��$}R wR��$}R 'd stI 'M $t st �$�Y� R��$} �$j�D Ys%� Btjk Bt�
sI`s{�t� R��$}�

d1



}�B}B��$Btsj$�k {BtR�st� > %$s �Y� �-}��RR$Bt > ) ws%��s�� }YB�B�j�{��BtR $t
sI`s{�t� R��$}D\ws%��s�� }YB�B�j�{��BtR $t {�t��sj R��$}D�

i�P� >ddH BZ�j$t�R s 8��YBI PB� I����8$t$t� > Ak }jB��$t� �Y� s%��s�� tZ8T
A�� BP }YB�B�j�{��BtR $t �Y� sI`s{�t� R��$} sR s PZt{�$Bt BP �Y� tZ8A�� BP
}YB�B�j�{��BtR BAR��%�I $t �Y� {�t��sj R��$}� �s�Y�8s�${sjjk� Bt� {st RskU

c�w
Dk ) >

$
 

( ��CC
Ld WwCD QC$
 

( ��CC
 WwCD QC
wnD

bY��� WwCD $R �Y� I$R��$AZ�$Bt BP �Y� s%��s�� tZ8A�� BP }YB�B�j�{��BtR $t �Y�
{�t��sj R��$} wCD w�Y$R $R I$&���t� P�B8 �Y� I$R��$AZ�$Bt BP �Y� BAR��%�I tZ8A��
BP }YB�B�j�{��BtR� s }B$t� bY${Y b$jj A� sII��RR�I A�jBbD� 
 $R �Y� BAR��%�I
tZ8A�� BP }YB�B�j�{��BtR $t �Y� {�t��sj R��$} stI c �w
D k $R �Y� s%��s��
tZ8A�� BP }YB�B�j�{��BtR $t �Y� sI`s{�t� R��$} sR s PZt{�$Bt BP 
� y� RYBZjI
A� tB��I �Ys� ��t��sjjk > $R� R��${�jk R}�s,$t�� tB� s {BtR�st�� VR {Ys���I
}s��${j�R {�BRR {jBR�� �B �Y� �I�� BP s R��$}� �Y� }�BAsA$j$�k BP R��$t� s R$�tsj
$t st sI`s{�t� R��$} $t{��sR�R� yt �Y$R stsjkR$R� b� $�tB�� �Y$R �&�{� stI ��}B��
�Y� s%��s�� {�BRR�sj,�

eJ� wnD RYBbR �Ys� $P Bt� {st I����8$t� WwCD� �Y�t > {st A� I����8$t�I $t s
R��s$�Y�PB�bs�I bsk� qY� I$R��$AZ�$Bt WwCD $R tB� I$��{�jk s{{�RR$Aj�� GYs� Bt�
8sk BAR��%� $R >w
D� �Y� I$R��$AZ�$Bt BP BAR��%�I tZ8A�� BP }YB�B�j�{��BtR
$t �Y� {�t��sj R��$}� qY�R� �bB PZt{�$BtR s�� ��js��I %$s �Y� �-}��RR$Bt

>w
D )
 8

(

WwCD��CC
QCb
� w;D

qYZR >w
D $R R$8}jk �Y� PZt{�$Bt WwCD R8�s��I Ak _B$RRBt R�s�$R�${R�

!t� 8sk I����8$t� WwCD ZR$t� �Bt�� ]s�jB ��{Yt$JZ�R $t �Y� PBjjBb$t� bsk�
3$�R�� �stIB8jk {YBBR� �Y� }BR$�$Bt bY��� s }s��${j� {�BRR�R �Y� ��$st�Zjs�jk
RYs}�I {�t��sj R��$} stI I����8$t� �Y� �Y${,t�RR BP �Y� R{$t�$jjs�B� {�BRR�I�
W�-�� ZR$t� NstIsZ �Y�B�k� {YBBR� st s8BZt� BP �t���k jBR� Ak �Y� }s��${j�
w�oD stI �YZR ��t��s�� s I$R��$AZ�$Bt Ww�oD� 7$t{� C $R I$��{�jk }�B}B��$Btsj
�B �o� Ak R{sj$t� C ) g �o� �Y� I$R��$AZ�$Bt WwCD $R s{Y$�%�I� qY� {BtR�st�
g $R PBZtI �B A� d��E }�\��z� �Y$R {B8�R P�B8 �Y� �s�$B BP �Y� s%��s�� tZ8A��
BP }YB�B�j�{��BtR ��t��s��I PB� s }s��${j� {�BRR$t� �Y� 8s-$8Z8 �Y${,t�RR BP
R{$t�$jjs�B� wdM }YB�B�j�{��BtR $t ;�x 88 BP R{$t�$jjs�B�D �B �Y� s%��s�� �t���k
jBR� $t �Y� Rs8� �Y${,t�RR BP R{$t�$jjs�B� w(��1 ��zD�

qY$R I$R��$AZ�$Bt W wCD 8sk A� %��$h�I Ak $tR���$t� $� $t�B �J� w;D stI htI$t�
>w
D� GY�t �Y� >w
D I$R��$AZ�$BtR RB BA�s$t�I s�� {B8}s��I b$�Y Is�s� �BBI
s����8�t� $R BA�s$t�I�

dn



qB �-��s{� �Y� >:R� s R$8$js� stsjkR$R bsR }��PB�8�I�  �{sZR� �Y� P�s{�$Btsj
{�BRR�sj, $t{��sR�R bY�t s ��s{, }sRR�R t�s� �Y� �I�� BP s R��$}� Btjk �%�t�R $t
bY${Y �Y� {Ys���I }s��${j� }sRR�R b$�Y$t n�1 88 BP �Y� {�t��� BP �Y� {�t��sj
R��$} s�� ZR�I� 3Z��Y��� �Y� ZRZsj ��JZ$��8�t� BP %���${sj ��s{,R w/�?b�r/ c
(3(1D $R $8}BR�I� qY� Is�s stI �Y� �Bt�� ]s�jB b��� ���s��I $I�t�${sjjk�

qY� �Y�B�k {Z�%� w�J� wnD sP��� $tR���$t� WwCDD ��RZj�$t� P�B8 �Y$R s}}�Bs{Y
bsR h� �B �Y� Is�s sR s Bt� }s�s8���� w>D h� wR�� 3$�� �D� qY� {�BRR�sj, PB�
�s{Y {Ystt�j AB�Y $t�B �Y� t�-� Y$�Y�� tZ8A�� stI �Y� t�-� jBb�� tZ8A��
R��$} bsR R�}s�s��jk I����8$t�I� qY� R8sjj RkR��8s�${ I$R{��}st{k A��b��t h�
stI Is�s sAB%� d� }YB�B�j�{��BtR $R j$,�jk IZ� �B s R8sjj ���B� $t �Y� I��$%�I
WwCD PZt{�$Bt stI YsR j$��j� �&�{� Bt {Bt{jZR$BtR I�sbt Y����

qY� >:R RB I����8$t�I s�� tB� JZ$�� �Y� I�R$��I JZst�$�k� GYs� $R ��sjjk I�R$��I
$R s �s�$B >I bY${Y $R �Y� ws8BZt� BP j$�Y� $t �Y� sI`s{�t� R��$}D\w�Y� s8BZt� BP
j$�Y� $t �Y� {�t��sj R��$}D� y� $R }BRR$Aj� PB� t�$�YAB�$t� R��$}R �B Ys%� Rj$�Y�jk
I$&���t� }YB�B�j�{��Bt k$�jIR PB� st $I�t�${sj s8BZt� BP j$�Y� stI �YZR Bt�
8ZR� {B���{� PB� �Y$R �&�{� %$s >I ) wC8s-

{�t��sjbC
8s-
sI`s{�t�D >�

!t� �-}�{�R �Ys� 8BR� BP �Y� {�BRR�sj, {B8�R P�B8 j$�Y� bY${Y ZtI���B�R 8stk
��4�{�$BtR $tR$I� �Y� {�t��sj R��$} A�PB�� }sRR$t� �Y�BZ�Y �Y� ts��Bb {Ystt�j
j�P� Ak �Y� R�}s�s�$Bt ��BB%�� qY$R �stIB8$9s�$Bt BP �Y� }YB�Bt:R I$��{�$Bt
RZ���R�R �Ys� �Y� s8BZt� BP {�BRR�sj, RYBZjI A� R$8}jk ��js��I �B �Y� I�}�Y
BP �Y� R�}s�s�$Bt ��BB%� {B8}s��I �B �Y� �B�sj �Y${,t�RR BP R{$t�$jjs�B�� E yt
sII$�$Bt� �Y� }��R�t{� B� sAR�t{� BP �Y� Ajs{, R��$}�R $t �Y� R�}s�s�$Bt ��BB%�
RYBZjI s&�{� �Y� s8BZt� BP {�BRR�sj,�  �{sZR� b� Ys%� R�%��sj }s$�R BP sI`sT
{�t� R��$}R PB� �s{Y I���{�B� %s�$st�� b� s�� sAj� �B I����8$t� �Y� {�BRR�sj,
8�sRZ��I PB� �s{Y }s$� stI jBB, s� �Y� I$R��$AZ�$Bt BP {�BRR�sj, {BtR�st�R� qsT
Aj� 1 �sAZjs��R �Y� ��RZj�R� qY$R �sAj� $t{jZI�R �Y� �-}�{��I {�BRR�sj,� bY${Y $R
8���jk �Y� �s�$B BP �Y� �Y${,t�RR BP R{$t�$jjs�B� A�jBb �Y� R�}s�s�$Bt ��BB%� �B
�Y� �B�sj R{$t�$jjs�B� �Y${,t�RR� yt sII$�$Bt� �Y� �sAj� j$R�R �Y� 8�st w�Y� s%��T
s�� {�BRR�sj, PB� �Ys� ��B8���kD� �Y� i�7 w�Y� R}��sI BP {�BRR�sj,:R s{Y$�%�I
PB� �Ys� ��B8���kD stI R�stIs�I ���B� wi�7 I$%$I�I Ak �Y� RJZs�� �BB� BP �Y�
tZ8A�� BP Rs8}j�RD BP �Y� s{�Zsj {�BRR�sj, 8�sRZ��I�

qY� BAR��%�I ��RZj�R Ys%� RB8� $8}B��st� �-}�{��I P�s�Z��R� sj�YBZ�Y $t ��tT
��sj 8B�� {�BRR�sj, $R BAR��%�I �Yst �-}�{��I� N�RR R{$t�$jjs�B� ��8s$t$t� A�T
jBb �Y� R�}s�s�$Bt ��BB%� I�{��sR�R {�BRR�sj,� 7$8$js�jk� �Y� }��R�t{� BP �Y�
Ajs{, R��$}�wRD I�{��sR�R {�BRR�sj,� V tB�sAj� BII$�k $R �Y� ;(; _s$t��I

%s�$s�$Bt� bY${Y YsR j$��j� {�BRR�sj,� qY� {sZR� BP �Y� Zt�-}�{��Ijk Y$�Y s8BZt�
BP {�BRR�sj, PB� �Y� B�Y�� %s�$s�$BtR $R tB� ,tBbt� AZ� b� R}�{Zjs�� �Ys� s j$,�jk
{sZR� 8sk A� �Ys� �Y� sjZ8$tZ8 PB$j IB�R tB� }��P�{�jk PBjjBb �Y� RZ�Ps{� BP
�Y� R�}s�s�$Bt ��BB%� stI }BRR$Ajk RB8� j$�Y� {�BRR�R �Y� s$� �s} sAB%� �Y�

E >�-}�{��I ) w�Y${,t�RR BP R{$t�$jjs�B� j�P� Ak �Y� R�}s�s�$Bt ��BB%�D\w�B�sj �Y${,t�RR
BP R{$t�$jjs�B�D�

d;



{Btt�{�$t� R{$t�$jjs�B� R��$}� qY� }s$t��I RZ�Ps{� AjB{,R �Y$R j$�Y� }s�Y� �YZR
��IZ{$t� $t���TR��$} {�BRR�sj,�

x�E _BR$�$Bt ��sRZ��8�t� i�RBjZ�$Bt

!t� BP �Y� 8s$t ��sRBtR PB� $t%�R�$�s�$t� ��$st�Zjs� {�BRRTR�{�$Bt R��$}R $R �B
ZR� j$�Y� RYs�$t� A��b��t sI`s{�t� R��$}R b$�Y$t s 8��sT�$j� �B s��s$t s }BR$�$Bt
��RBjZ�$Bt �Ys� $R 8Z{Y A����� �Yst �Y� R��$}T�BTR��$} R�}s�s�$Bt� eJZs�$Bt w1D
RYBbR YBb Bt� {st I����8$t� �Y� ��s{, }BR$�$Bt b$�Y ��R}�{� �B �Y� R��$}:R
{�t���� =R$t� �Y� k$�jI tZ8A��R BP 7�{� wx�nD �B I����8$t� �Y� C8s-:R� Bt� {st
8s,� s }�Bhj� }jB� BP �Y� ? }BR$�$Bt sR I����8$t�I Ak �Y� ��$st�Zjs� R��$}R
w?%��t$��D sR s PZt{�$Bt BP �Y� s{�Zsj ��s{, }BR$�$Bt sR I����8$t�I Ak �Y� ��R�
R�stI ��s{,�� w?s{�ZsjD� Vt �-s8}j� BP �Y$R }jB� $R �$%�t $t 3$�� d(s� qY$R }jB�
$R PB� s �stIB8jk {YBR�t R��$} $t s }jst� b$�Y s & ) (31dx 88� VR {st A� R��t�
�Y��� $R s RkR��8s�${ I�%$s�$Bt A��b��t ?%��t$�� stI ?s{�Zsj� 7$8$js�jk� bY�t s
��R$IZsj w?%��t$��� ?s{�ZsjD $R {sj{Zjs��I� �Y� i�7 $R � d 88� sR RYBbt $t 3$��
d(A�

qY� {sZR� BP �Y� RkR��8s�${ I�%$s�$Bt $R �Y� RY$P� A��b��t �Y� �B} stI AB��B8
jsk��R BP s 8��sT�$j�� h�R� I$R{ZRR�I $t 7�{� wx�nD� VR R��t $t 3$�� �� Bt� �&�{�
BP �Y$R RY$P� $R �B 8s,� �Y� %��t$�� �&�{� sRk88���${� �Ys� $R� �Y� �&�{�$%� R$9�
BP �Y� %��t$�� ��$st�j�R Bt �Y� j�P� I$&��R P�B8 �Y� R$9� BP �YBR� Bt �Y� �$�Y��
qY$R �&�{� {st A� �-}��RR�I 8s�Y�8s�${sjjk Ak {Yst�$t� �J� w1D �B

?%��t$�� ) ?L L & � wyb &D
C1bC8s-

1

CdbC8s-
d L C1bC8s-

1

wxD

yt �RR�t{�� y YsR A��t ��}js{�I Ak yb&� bY��� & $R �Y� $t���T�$j� RY$P� ws R$�t�I
JZst�$�kD� stI �Y$R R8sjj RY$P� & $R sII�I� qY$R �JZs�$Bt sRRZ8�R �Ys� �Y� }�s,
BP �Y� ��P���t{� ��$st�j� $R �-s{�jk s� ?L� 3Z��Y��� �Y$R �JZs�$Bt $R �$�B�BZRjk
��Z� Btjk $t �YBR� ���$BtR bY��� �Y� �Y${,t�RR BP R{$t�$jjs�B� ��s%��R�I Ak
tB�8sjjk $t{$I�t� }s��${j�R $R Zt$PB�8 w$��� �Y� X4s�" R�{�$BtR $t �Y� �Y${,t�RR
{Z�%� BP 3$�� �AD�

=R$t� �J� wxD ��8B%�R �Y� RkR��8s�${ �&�{� R��t $t 3$�� d(s� 3$�Z�� dds RYBbR
�Y� {B���{��I }jB� BP ?%��t$�� s�s$tR� ?s{�Zsj� GY�t s ��R$IZsj $R PB�8�I w3$��
ddAD� �Y� i�7 BP �Y� ��R$IZsj I$R��$AZ�$Bt $R �k}${sjjk xM(  8� 3$�Z�� d1
RYBbR �Y� I$R��$AZ�$Bt BP ��RBjZ�$BtR PB� sjj R��$}R� VP��� �-{jZI$t� R��$}R b$�Y
ZtR$j%���I hA��R stI sjRB X�I��" R��$}R w$��� R��$}R 'd stI 'M $t st M R��$}
�$j�D� �Y� I$R��$AZ�$Bt BP ��RBjZ�$BtR $R }�s,�I s� xM(  8� b$�Y st i�7 BP 1(
 8� qY� ZtR$j%���I hA��R s�� �-{jZI�I IZ� �B �Y�$� js{, BP Zt$PB�8$�k $t F
stI �Y�$� 8Z{Y ��IZ{�I }YB�BR�s�$R�${R� qY� �tI R��$}R s�� ZtZRZsj IZ� �B
�Y� Ps{� �Ys� �Y�k IB tB� Ys%� �bB t�$�YAB�R stI s�� �Y���PB�� $t��$tR${sjjk

dx



sRk88���${�

qY$R ��RBjZ�$Bt $t{jZI�R �Y� $t��$tR${ I���{�B� ��RBjZ�$Bt� AZ� sjRB $t{jZI�R
�&�{�R IZ� �B 8$Rsj$�t8�t�� ���B�R $t k$�jI I����8$ts�$Bt� stI ��s{,$t� ��RBT
jZ�$Bt� *Z� �B �Y� js��� R�s�$R�${R $t �Y� Is�s R��� $� $R }BRR$Aj� �B I����8$t�
wsD �Y� }BR$�$Bt BP �s{Y R��$} �B d(  8 stI wAD �Y� k$�jIR �B b$�Y$t n0� qY�
8$RT8�sRZ��8�t� BP �Y� k$�jIR YsR st �&�{� bY${Y $R I$^{Zj� �B {Ys�s{���$9�
$t s R$8}j� 8stt��� qY$R }B$t� $R }��Ys}R A�R� $jjZR��s��I Ak st �-s8}j�� VRT
RZ8� �Ys� $t �J� w1D C8s-

1 $R 8$RT8�sRZ��I Ak n0 stI C8s-
d $R ,tBbt }��P�{�jk�

qY�t bY�t C1 $R R8sjj� �Y� 8$RT8�sRZ��8�t� $R s&�{�$t� s R8sjj JZst�$�k stI
YsR j$��j� �&�{�� 7$8$js�jk� bY�t C1 $R js���� �Y$R 8$RT8�sRZ��8�t� B{{Z�R $t
AB�Y �Y� �B} stI �Y� AB��B8 BP �Y� P�s{�$Bt� s�s$t Ys%$t� s R8sjj �&�{�� IZ�
�B R�jPTtB�8sj$9s�$Bt� qYZR �Y� A$���R� �&�{� BP �Y$R k$�jI 8$RT8�sRZ��8�t�
B{{Z�R s� st $8}s{� }BR$�$Bt BP ? ) yb1� ��js�$%� �B �Y� {�t��� BP �Y� R��$}
bY${Y I�ht�R �Y� B�$�$t� yP Bt� sRRZ8�R �Ys� Bt� R��$} bsR 8$RT8�sRZ��I n0
Y$�Y stI �Y� B�Y�� n0 jBb� �Y� 8s-$8Z8 �&�{� Bt �Y� ��RBjZ�$Bt $R E(  8�
V%��s�$t� B%�� �Y� �t�$�� R��$}� Bt� htIR st s%��s�� sII$�$Bt �B �Y� ��RBjZ�$Bt
BP ;(  8�

3$tsjjk� �Y� ��RBjZ�$Bt BP �Y� hA�� ��s{,�� PB� ��s{,R }�B`�{��I �B �Y� }��RYBb��
}�B�B�k}� $R d1(  8 stI �Y� �&�{�R BP 8Zj�$}j� R{s����$t� s�� t��j$�$Aj�� 7ZAT
��s{�$t� �Y�R� �Y��� {Bt��$AZ�$t� �&�{�R $t JZsI�s�Z�� P�B8 �Y� 8�sRZ��I ��RT
BjZ�$Bt BP xM(  8� Bt� htIR st $t��$tR${ I���{�B� }BR$�$Bt ��RBjZ�$Bt BP xE�
 8�

=R$t� c C8s- k ) 1( }YB�B�j�{��BtR stI �Y� ��RZj�R I��s$j�I $t 3$�� 1� �Y�
��RBjZ�$Bt RYBZjI A� s}}�B-$8s��jk ;x(  8� qY$R t��j�{�R �Y� �&�{�R BP NstIsZ
4Z{�Zs�$BtR� VR I$R{ZRR�I $t 7�{� w1D� bY�t NstIsZ 4Z{�Zs�$BtR s�� $t{jZI�I�
�Y� }��I${��I ��RBjZ�$Bt $R xE(  8� $t �-{�jj�t� s����8�t� b$�Y �Y� Is�s�

E 7Z88s�k BP i�RZj�R

Vt �-��tR$%� R�ZIk BP ��$st�Zjs� {�BRR R�{�$Bt R{$t�$jjs�$t� R��$}R b$�Y GN7
hA�� stI zN_] ��sIBZ� YsR A��t }��PB�8�I� O$�jIR BP ; }YB�B�j�{��BtR }��
8$jj$8���� BP R{$t�$jjs�B� ��s%��R�I Ys%� A��t s{Y$�%�I� $t �BBI s����8�t� b$�Y
�s�j$�� R�ZI$�R� qY� 8BR� $8}B��st� t�b }�B}���k $R �Y� $8}�B%�I }BR$�$Bt
��RBjZ�$Bt PB� ��s{,R {�BRR$t� sI`s{�t� R��$}R� G� Ys%� s{Y$�%�I xE�  8� ZR$t�
��$st�Zjs� R��$}R BP AsR� � 88� Y�$�Y� ;�x 88 stI b$�Y s �k}${sj 8s-$8Z8
k$�jI BP 1( }YB�B�j�{��BtR� =R$t� {Bt%�t�$Btsj R{$t�$jjs�$t� hA�� I�R$�tR� Bt�
bBZjI t��I s I���{�B� b$�Y s ��stZjs�$�k BP 1 88 w� $

d1 
 (3xE� 88D �B
s{Y$�%� s {B8}s�sAj� }BR$�$Bt ��RBjZ�$Bt� bY${Y {st A� s{{B8}j$RY�I Btjk Ak
ZR$t� �b${� sR 8stk {Ystt�jR�  sR�I Bt �Y� ��RZj�R }��R�t��I Y���� PZ��Y��
$8}�B%�8�t�R $t �Y� ��RBjZ�$Bt RYBZjI A� s��s$tsAj� Ak I�{��sR$t� �Y� R$9�

dE



BP �Y� AsR� BP �Y� ��$st�j�� $t{��sR$t� �Y� }YB�BR�s�$R�${R k$�jI B� ��IZ{$t�
�Y� NstIsZ 4Z{�Zs�$BtR� GY$j� NstIsZ 4Z{�Zs�$BtR s�� Zts%B$IsAj� bY�t
{Ys���I }s��${j�R ��stR$� 8s����� bYs� $R $8}B��st� $R �Y� �s�$B BP �Y� b$I�Y
BP �Y� �t���k jBRR I$R��$AZ�$Bt �B �Y� 8�st� qY�BZ�Y s `ZI${$BZR {YB${� BP
8s���$sjR stI �Y${,t�RR�R� �Y$R �&�{� {st A� 8$t$8$9�I� G� PZ��Y�� tB�� �Ys�
�Y� }BR$�$Bt bY��� s }s��${j� {�BRR�R s hA�� $R sjbskR ��}B���I sR �Y� {�t��� BP
�Y� hA�� wsj�YBZ�Y $t �Y� {sR� BP 8Zj�$}j� jsk��R BP hA��R $� $R }BRR$Aj� �B Ys%�
A����� }BR$�$Bt ��RBjZ�$Bt �Yst �Y� {�t���T�BT{�t��� hA�� R}s{$t� BP s R$t�j�
jsk��D� qY� ��$st�j� I�R$�t sjjBbR PB� $t���}Bjs�$Bt� bY${Y ��IZ{�R RB8� BP �Y�
�&�{�R {sZR�I Ak �Y� ��stZjs�$�k BP s hA�� I���{�B�� qY� {�$�${sj ts�Z�� BP
$t���Tjsk�� sj$�t8�t� b$�Y$t s 8��sT�$j� YsR A��t RYBbt� yt���TR��$} {�BRR�sj,
$R RYBbt �B A� s}}�B-$8s��jk E0� ZR$t� Ajs{, R��$}�R A��b��t sI`s{�t� R��$}R�
3$tsjjk� $� RYBZjI A� tB��I �Ys� s{Y$�%$t� �Y� Rs8� }BR$�$Bt ��RBjZ�$Bt ZR$t�
{Bt%�t�$Btsj R{$t�$jjs�$t� hA�� I�R$�tR bBZjI A� 8B�� �-}�tR$%� IZ� �B �Y�
$t{��sR�I {Ystt�j {BZt��

V{,tBbj�I��8�t�

qY� *� ]�t��sj _��RYBb�� ��BZ} bBZjI j$,� �B �Yst, s tZ8A�� BP }�B}j� PB�
�Y�$� RZAR�st�$sj {Bt��$AZ�$BtR �B BZ� bB�,� qY� }�B}j� s� 3��8$jsA NsA M {Z�
�Y� �$j�R PB� ZR� b$�Y R}�{$sj �Yst,R �B$t� �B _Ykjj$R *���$t� stI 7{B�� ]s�jRBt�
qY� *� ��{Yst${sj 7YB} bsR %��k Y�j}PZj $t 8stZPs{�Z�$t� �Y� YBjI��� qY�
*� 3$A�� q�s{,�� p�BZ} %��k ,$tIjk }�B%$I�I ZR �Y� ZR� BP �Y�$� RZ}��A ��R�
R�stI� 7Z OBt� ]YB$ }�B%$I�I ZR b$�Y ��s{,$t� RBP�bs�� stI FsIb$�s Gs�{YBj
s$I�I $t �Y� tBtj$t�s�$�k {Ys�s{���$9s�$Bt stI $t I����8$t$t� �Y� �&�{�$%�
JZst�Z8 �^{$�t{k PB� �s{Y R��$}� 3$tsjjk� b� bBZjI j$,� �B �Yst, �Y� *�
8sts��8�t�� �Y� =�7� *�}s��8�t� BP et���k stI �Y� =�7� Ws�$Btsj 7{$�t{�
3BZtIs�$Bt PB� �Y�$� RZAR�st�$sj RZ}}B���

d�



i�P���t{�R

>dH i� GB`{$, �� sj�� WZ{j� ytR��� stI ���Y� V n;1 wd��;D ;dE� _�B{��I$t�R BP
7]y3y�nU GB�,RYB} Bt 7{$t�$jjs�$t� 3$A�� *���{�B�R� �I� V�*�  �BRR� i�]�
iZ{Y�$� ��i� Gskt�� GB�jI 7{$�t�$h{ _��RR�

>1H �� VIs8R �� sj�� WZ{j� ytR��Z8 stI ���Y� V� nEE� 1En� wd��xD�

>nH *� VIs8R �� sj�� 3ei�yNV T]BtPT�;\ndMTe� }��R�t��I s� *_3:�;� �� V�s{ ��
sj�� WZ{j� ytR��� stI ���Y� V nd; wd��1D xE� ��*� _���B& stI ��p� 7�s}�jAjB{,�
yeee q�stR� WZ{j� 7{$� W7TnE wd�M�D dxM� ��*� _���B& stI �� V�s{� $A$I�� }�
dEn�

>;H  � pB8�9 �� sj�� w*� ]BjjsAB�s�$BtD� 3ei�yNV T*�=_piV*eTeTM1n� !{�
d��n�

>xH  ${�Bt ]B�}B�s�$Bt� d1n;x �$tR8st iBsI� W�bAZ�k� !<� ;;(ExT�E��� =7V�
q�j� Ld w1dED xE;T11xd�

>EH �Z�s�sk yt�j�� 1(( _s�, V%�� W�b OB�,� WO d(dEE� =7V� q�j� Ld w1d1D �MET
11n(�

>�H V� _jsT*sj8sZ� p�G� 3BR��� stI p� �Yst�� zBjZ8� d� 3ei�yNV Tq�TdM�n�
*�{�8A�� d��n� V� _jsT*sj8sZ� p�G� 3BR��� stI p� �Yst�� 3ei�yNV Tq�T
dM�x� *�{�8A�� d��n�

>MH 7� �s��Zj$�R stI�� ]YZt�� $t X7{$t�$jjs�$t� 3$A�� q�{YtBjB�k stI V}}j${s�$BtR
yy"� �I� e� F� 3�tk%�R� _�B{� 7_ye� zBj� 11Md� }}� 1ETn;� d��;�

>�H *� VIs8R �� sj�� 3ei�yNV T]BtPT�;\nd1Te� }��R�t��I s� *_3:�;� *� 3$A��
q�s{,$t� p�BZ}� ]BR8${ isk q�R� i�RZj�R BP �Y� *� _�B�B�k}� 7{$t�$jjs�$t�

3$A�� q�s{,��� 3ei�yNV T]!W3T�xT(d1Te� �B A� }ZAj$RY�I $t �Y� }�B{��I$t�R
BP �Y� ;�Y yt���ts�$Btsj ]BtP���t{� Bt VI%st{�I q�{YtBjB�k stI _s��${j�
_YkR${R� ]B8B� y�sjk� nT� !{�BA�� d��;� eI� Ak ��  B�{Y$�

>d(H ]�N� �$8� }�$%s�� {B88Zt${s�$Bt�

>ddH *� N$t{Bjt� 3� <R$�Y� <� N$� WZ{j� ytR��Z8 stI ���Y� V� nEE� 1��� wd��xD�

dM



3$�Z�� ]s}�$BtR

d� V I$s��s8 BP st $I�sj 8��sT�$j� b$�Y I�ht$�$BtR BP �Y� 8BR� Rsj$�t� JZst�$T
�$�R $t �J� wdD�

1� qY� A�R� ��RBjZ�$Bt s{Y$�%sAj� sR tZ8A�� BP }YB�B�j�{��BtR %s�$�R� qY� ��RBT
jZ�$Bt $R �$%�t $t Zt$�R BP y� bY��� 1y $R �Y� j�t��Y BP �Y� AsR� BP �Y� ��$st�j��
qY� YB�$9Bt�sj s-$R $R �Y� s%��s�� tZ8A�� BP }YB�B�j�{��BtR BAR��%�I PB� s
{Ys���I }s��${j� ��s%�jj$t� �Y�BZ�Y s Yk}B�Y��${sj }$�{� BP R{$t�$jjs�B� x8s-

�Y${,�
n� V{�Zsj 8��sT�$j� {�BRRTR�{�$Bt sP��� 8stZPs{�Z�$t� wy);�x 88 stI x8s-);�x
88D�

;� 7$I� %$�b BP �Y� ��R� 8BIZj� sP��� sjj M jsk��R b��� R�s{,�I� V ��}��R�t�s�$%�
{BR8${ �sk $R R��t�

x� qY� ��R}BtR� BP �bB R��$}R sR s PZt{�$Bt BP F�  B�Y R��R BP Is�s b��� h� �B
st �-}Bt�t�$sj stI �Y�t tB�8sj$9�I �B Zt$�k s� F ) (� qY� h�R s�� RZ}��T
$8}BR�I sR j$t�R� ]jBR�I {$�{j�R I�tB�� ZtR$j%���I hA��R stI B}�t RJZs��R
I�tB�� R$j%���I hA��R�

E� Vt �-s8}j� BP �Y� ��R}BtR� BP s R��$} sR s PZt{�$Bt BP �Y� I$R�st{� s {Ys���I
}s��${j� }sRR�R P�B8 �Y� R��$}:R s-$R� qY� RBj$I {Z�%� $R s h� �B s ��$st�j�
PZt{�$Bt� b$�Y �Y� �bB ���$BtR $tI${s��I R$8Zj�st�BZRjk �t���$t� �Y� h��

�� wsD e&�{� BP s Rj$�Y� wd(0D js���sj RY$P� BP Bt� �$j� b$�Y ��R}�{� �B stB�Y��
b$�Y$t s 8��sT�$j�� wAD V I$s��s8 BP �Y� �Y${,t�RR BP R{$t�$jjs�B� s {Ys���I
}s��${j� ��s%��R�R sR s PZt{�$Bt BP $8}s{� }BR$�$Bt� WB�� �Ys� �Y� %s�$s�$Bt
$t �Y${,t�RR IZ� �B �Y� hA�� ��BB%�R $R tB� $t{jZI�I�

M� wsD Vt �-s8}j� BP �Y� tB�8sj$9�I �B�sj R$�tsj PB� s }s��${j� {�BRR$t� s 8��sT
�$j� b$�Y s js��� RY$P� w(�;EE 88D A��b��t �Y� �bB �$j�R b$�Y$t s 8��sT�$j��
wAD Vt �-s8}j� BP �Y� tB�8sj$9�I �B�sj R$�tsj PB� s }s��${j� {�BRR$t� s 8��sT
�$j� b$�Y s R8sjj RY$P� w(�(nn 88D A��b��t �Y� �bB �$j�R b$�Y$t s 8��sT
�$j�� yt AB�Y h�Z��R� �Y� YB�$9Bt�sj j$t� $tI${s��R }��P�{�jk Zt$PB�8 ��R}BtR�
wsP��� �Y� R��$}T�BTR��$} tB�8sj$9s�$BtR Ys%� A��t s}}j$�ID� yt AB�Y }jB�R�
�Y� }BR$�$Bt BP �Y� hA�� ��BB%�R $R $tI${s��I Ak �Y� s��BbR�

�� V h� BP �Y� BAR��%�I {�BRR�sj, Is�s �B s �Y�B���${sj {Z�%�� qY� RBj$I {$�{j�R
I�tB�� Is�s� stI �Y� {�BRR�R I�tB�� �Y�B�k� qY� h� $R ��R��${��I �B �Y� ���$Bt
$tI${s��I Bt �Y� }jB�� 3B� �Y$R �-s8}j�� �Y� s8BZt� BP {�BRR�sj, $R d;�M0�

d(� wsD qY� }BR$�$Bt ��}B���I Ak �Y� }�B�B�k}� 8BIZj� sR s PZt{�$Bt BP s{�Zsj
$8}s{� }BR$�$Bt BP �Y� {Ys���I }s��${j�� b$�YBZ� s{{BZt�$t� PB� �Y� $t���T�$j�
RY$P�� qY� RZ}��$8}BR�I j$t� I�tB��R s }��P�{� {B���js�$Bt� wAD *$R��$AZ�$Bt
BP ��R$IZsjR A�PB�� �Y� $t���T�$j� RY$P� {B���{�$Bt�

dd� wsD qY� }BR$�$Bt ��}B���I Ak �Y� }�B�B�k}� 8BIZj� sR s PZt{�$Bt BP s{�Zsj
$8}s{� }BR$�$Bt BP �Y� {Ys���I }s��${j�� sP��� s{{BZt�$t� PB� �Y� $t���T�$j�
RY$P�� qY� RZ}��$8}BR�I j$t� I�tB��R s }��P�{� {B���js�$Bt� wAD *$R��$AZ�$Bt
BP ��R$IZsjR sP��� �Y� $t���T�$j� RY$P� {B���{�$Bt�

d1� *$R��$AZ�$Bt BP �Y� ��RBjZ�$Bt s{Y$�%�I PB� sjj R��$}R� qY� Ys�{Y�I Y$R�B��s8
$t{jZI�R Btjk X�BBI" R��$}R w$��� �-{jZI� �I�� R��$}R stI R��$}R b$�Y ZtR$jT
%���I hA��RD� qY� Ys�{Y�I stI ZtYs�{Y�I s��sR sII�I �B���Y�� �$%� �Y�

d�



I$R��$AZ�$Bt BP ��RBjZ�$BtR s{Y$�%�I PB� sjj R��$}R�

1(



*���{�B� zs�$s�$Bt 7Y$P� w88D O$�jI w}�\88D

w�(3(nD

nx( =tR$j%���I v 13x;� (3(x

�dV =tR$j%���I (�1d1 d3�;� (3(n

1x( =tR$j%���I v 13d�� (3(M

;(; <�s��I (�;EE ;3(d� (3(E

;(; (�(nM" v n3E�� (3(x

;(; <�s��I (�(nn n3�;� (3d(

;(;V WB�8sj v n31M� (3(�

;(; (�d((" (�nE� n3M�� (3dE

;(; (�(x(" v n3�1� (3(M

;(; (�(dx" (�1�E n3E�� (3d(

;(; (�((E" v n3��� (3(M

;(; WB�8sj (�;1; n3MM� (3dn

;(; WB�8sj v n3�x� (3dn

;(; _s$t��I (�d;d ;31x� (3dn

;(; d  js{, v n3;�� (3d;

;(; 1  js{, (�1dx n3;�� (3(M

qsAj� d
es{Y }s$� BP I���{�B� %s�$st�R s�� �Y� �bB �$j�R �Ys� 8sI� Z} s R}�{$h{ 8��sT�$j�� qY�
RY$P� {BjZ8t RYBbR �Y� I$R�st{� Bt� �$j� $R RY$P��I b$�Y ��R}�{� �B �Y� B�Y�� b$�Y$t �Y�
8��sT�$j�� qY� k$�jI {BjZ8t RYBbR �sb s%��s�� k$�jI� A�PB�� {B���{�$BtR PB� �&�{�$%�
JZst�Z8 �^{$�t{k� qY� ���B� JZB��I {Bt�s$tR AB�Y R�s�$R�${sj stI RkR��8s�${ �&�{�R�

1d



*���{�B� WZ8A�� BP e-}�{��I V%��s�� i�7 7�stIs�I e��B�

qk}� 7s8}j�R ]�BRR�sj, w0D ]�BRR�sj, w0D ]�BRR�sj, w0D ]�BRR�sj, w0D

(�((M" d(M ;�xd d;�Mx 1�(M (�1(

(�(dx" d; M�;� 1(�d� d�1� (�nx

(�((E" d; n�n� d(�nE 1�(� (�xE

_s$t��I d; ;�xd E�(E d�x1 (�;d

d  js{, d( v ���n d�E; (�x1

1  js{, d; v E�(E 1�(M (�xE

qsAj� 1
*���{�B� %s�$st�R b$�Y R$8$js� {�BRR�sj, {Ys�s{���$R�${R s�� ��BZ}�I �B���Y���
]�BRR�sj, P�s{�$BtR > AB�Y $t�B �Y� t�-� Y$�Y�� tZ8A���I stI t�-� jBb�� tZ8A���I
R��$}R s�� {sj{Zjs��I stI �Y� 8�sRZ��I 8�st� i�7 stI R�stIs�I ���B� PB� �s{Y
{�BRR�sj, %s�$st� s�� ��}B���I Y���� GY�t s 8BI�j �-$R�R� �Y� �-}�{��I {�BRR�sj, $R
�$%�t� yt sjj {sR�R� �Y� s{�Zsj {�BRR�sj, �-{��IR �-}�{�s�$BtR�

11


























